[Ipu >Tom mpaButenscTBO Kuraiickoit Hapomuoit Pecybimku, ctpemsich co3nmate Gosiee OnaronpHsTHBINA KIMMaT
JUI UHBECTULIUI U MHHOBAIUM, y>KECTOYAET 3aKOHOIATEIbCTBO B OTHOILICHUH TOBApPHBIX 3HAKOB, TIOCKOJIBKY CEPhE3HOM
po0IeMOi IJIs BIIAAEIBLEB TOPrOBBIX MapoOK, a TAKXKE TeX, KOO MHTEPECYeT perrcTpalys ToBapHOro 3Haka B Kurae,
SIBJIIETCS IPOU3BOCTBO U MPOJaka MOAJIENIBHBIX IPOJYKTOB B OTHOIIEHUH TOBAPHBIX 3HAKOB.

Tak, 23 anpensa 2019 roga HauMOHANIBHOE 3aKOHOJAATENHCTBO KuTasi yTBEpAUIO YETBEPTYIO MOMPABKY K 3aKOHY O
TOBApHBIX 3HAaKaX, KoTopast BCTymwia B cuity 1 Hostopst 2019 ronax [4]. B Heit BiepBbie BBOAUTCS MOHATHE «HAMEPEHHE
WCIIOJIE30BaTh» B MPOLEAYPY ITOIa4H 3asBKM Ha TOBApHBI 3HAK, HOBBII 3aKOH TpeOyeT, 4TOOBI «3asiBKM Ha TOBapHbIE
3HAaKH, ITOJIaHHbIE 0e3 HaMEepeHHUs UCTIONb30BaTh, OBUTM OTKIOHEHB. [IpoleaypHO, 3TOT MyHKT CTAHOBUTCSI IPABOBBIM
OCHOBaHMEM JUIsl BO3pa)KEHHUSI IIPOTUB TOBAapHOTO 3HAKa M MPU3HAHMS €ro HeleHCTBUTENbHBIM. Takke HOBBIM 3aKOH
YIKECTOUMJI 00S3aHHOCTH areHTCTBA 110 TOBAPHBIM 3HAKaM; YBEJIMYMII MAKCUMAIIBHBINA pa3Mep yiiepoa, KOTOPBIA MOXKET
OBITH TIPHCYXXAEH CylaMu, ¢ 3 MUJUIMOHOB JI0 5 MWIUIMOHOB 0aHeH; mTpadHbie YOBITKM BBIPOCIH B TPU-TISTH pa3
Ooutblie, 4eM (akTudecKas oTeps IpaBooOIagaTeNs Wik CyMMa HE3aKOHHOM MPUOBUIH, TIOTYYSHHONW HapyIINTEIEM.

Tak uem xe Torma oOBACHUTH MOUTH Oojiee, ueM 800-KpaTHOE, MPEUMYIECTBO KHUTAHCKUX HCCIICIOBATENICH B TaH-
HOU obmact?

3ammra MpaB HHTEIUIEKTYJILHOH COOCTBEHHOCTH SIBIISIETCS CJIOHOW POOJIEeMOM 1St TakuX OYypPHO Pa3BHUBAIOIIUXCS
cTpaH, kak Kuraii, HO, HECMOTpS Ha 3TO, CTpaHa NMPUHUMAET PEIIUTENIbHBIE MEPHI sl obecriedeHust 0e30MacHOro 1
HaJIe)KHOTO PhIHKA.

Pecniybnnka benapyck umeer Goniee TONTOBpEMEHHBIE TPAIUIMKM B CO3/IaHUU HHTEIUIEKTYalIbHOW COOCTBEHHOCTH,
HO ITOpOH ee 3aluTa, & UMEHHO, PETUCTPALIUs MJIH BbIIaya MIATeHTOB, CONIPOBOXKIAETCS OI0POKPAaTHYECKON BOJIOKUTOM,
YTO TOPMO3HT MPOIECC U CHUXKAET )KeJIaHHe N300peTaTenell 3aHNMAaThCsl TEXHUYECKHM TBOPYECTBOM.

3akuouenne. [losTtoMy BHenpeHHe HAEH 00sA3aTEIBHOCTH M IMOJE3HOCTH MHTEIUIEKTYaIbHOTO TPY/a B CO3HAHHE
Jo/iel, 0COOEHHO MOJIOJIEXKH, B HAIllel CTpaHe, COBEPIICHCTBOBaHHE IPUEMOB OOyUEeHUS JIIOJICHB CO3JaHNH NHTEIICK-
TyaJIbHOTO MIPOJYKTA U €r0 3alIUThl BHYTPH CTPAHbI U B MUPE SIBJISETCS 3aJI0T0OM 0oJjiee IMHAMUYHOTO pa3BUTHUs O0Ie-
CTBAa M UHTEJUIEKTYaJIbHOTO MOTEHI[MAIa HAITUH.
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YK 621.7.048
OCHOBBI TEXHOJIOT MM ITPOU3BOJICTBA CTPOMMATEPHUAJIOB: CTEKJIO, BETOH,
KEJIE3OBETOH

/.B. IHlunkeeuu cmyoenm epynnot 10508118 ®PMMII FHTY,
Hayumslll pyKosooumens — cmapuiuii npenooasamens A.A. 3abonomey

Pesiome - B oannoti cmamove npedcmaeﬂenbl OCHOBbl mexHoJlocuu npousgodcmea cmpoﬁzwamepuaﬂoe maxKux Kak
cmekKino, bemon u scenezobemon. Cmamos oaem npedcmaeﬂenue O cocmaee mamepuanos, onucsleaem npoyecc npous-
800CMBA U MemoObl U32OMOBIICHUSL.

Summary - This article presents the basics of the production technology for building materials such as glass, con-
crete and reinforced concrete. The article gives an idea of the composition of materials, describes the production pro-
cess and manufacturing methods.

Beenenue. Crekno, 6ETOH U XKeIe3006TOH — CTPOUTEIBHBIC MaTEpPHUaNbl, UIMEIOIIIE OIPOMHOE 3HAaUY€HHE B IIPO-
MBIIUIEHHOCTH. AMOP()HO-KPUCTAIUTMYECKHE MaTepHAIbl, KOTOPBIE MOIYYAOTCS MPU MEPeoXIaXICHHN paciuiasa 0y-
JyT Ha3bIBATHCS CTCKJIOM. beTOHOM Ha3bIBalOT MCKYCCTBEHHO CO3/IaHHBIM KAMEHHBIM CTPOUTEIBHBIM MAaTEPHAIIOM, KO-
TOPBIHA MMOyYaeTCS BCIEACTBHE 3aTBEpACHUS cMecd. JKenme300eToH ImpeacTaBiseT coO0i CTPOUTENBHBIM MaTepual, B
KOTOPOM COEIMHEHBI CTAJIbHAS apMaTypa M TBEPAbIA OETOH.

OcHOBHasA YacTb. PacCMOTPUM TEXHOJIOTHIO IPOU3BOACTBA CTeKA. sl CO3JaHuUs CTEKIa IPUMEHSIOTCS CIIEIYT0-
M€ BUJBI CHIPHS: YMCTHIM KBApPIEBBIH MECOK, N3BECTHSIK, JIOJIOMHUT, KAJIBIMHUPOBAHHASA COJa, CyIb(haT HATPHS, MOJIe-
BOM mmart. YToObl mpUAaTh AOTOIHUTENBHBIE XapaKTEePUCTHKH (TEPMOCTOMKOCTh, MPOYHOCTH, I[BET W JApP.) B COCTaB
J00aBISIFOT KUCTIOTHBIE M CTEKII000pa3yoye OKUCIBI, a TAKXKE APYTUE CBA3YIONINE KOMIOHEHTHI.

ITpon3BOACTBO CTEKIIa MOXKHO PA3AEINTh Ha CIEAYIOIINE TEXHOJIOTHUECKUE TAIlbL:

1 9Tam — 3aroToOBKa CHIPHA (0UMCTKA, TpOoOICHUE, TOMOJ A0 OMPENeIEHHOTO pa3Mepa, CyIKa);

2 3Tamn — OTMEPHBAHKE KOIMYECTBA MHIPEIUECHTOB M MOArOTOBKA IIUXTHI;
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3 Tam — mojava MHXTHI B CTEKJIOBApPEHHBIE NeUl (HAaYMHAETCS TPOIECC pacIUIaBICHHE C MOSIBICHUEM HENpo3pad-
HOTO pacIuiaBa, a Iociie MoBbIIeHns TeMneparypsl 10 1400—1500 °C, pacmiaB mepeMemmBaloT U yAAISIOT Ta3000pas-
HBIE TPOAYKTHI — IIPO3PAYHOI CTEKIIOMACCHI);

4 stanm — TeMnepaTypy paciuiaBa crekia nmoHmxkarT Ha 200-300 °C, 94ToOBI TOBBICHTE €TO BS3KOCTH;

5 aTan — popMOBaHNE U3IENHIA M NX OXJIAKICHHE 110 OIIPEIeTICHHOMY PEXUMY.

JHaxxe mpu HeOOIBIIOM U3MEHEHUE TEXHOIOTHH ITPOM3BOICTBA, CTEKIIOMACCA MOXKET ITOJIYYUTh COBEPILICHHO JIPYToe
CTpOEHHE, HalpUMEp CTaTh IUIOTHEE, a TAK)KE N3MEHHUTH €€ XMMUYECKHH COCTaB.

Crexiio moanaercst pa3an4HbM criocobam ¢opmoBanust. OHO (OpPMyeTcsl TAKUM KOJWYECTBOM METOJIOB, KaK HH
onuH apyroil Matepuan. OCHOBHBIMH BapuaHTaMH (POPMOBKU CTEKJIOMACCHI SIBIISTIOTCS: NPOKATKa, BHITSATHBAHUE, pa3-
JyBaHHE, [TPECCOBaHUE, BJOOABOK MCIIOIB3YIOT METO/BI JIMThS, IIEHTpoOexkHOro hopmoBanus u Ap. [locie npunanus
CTEKJION3/IEIUIO OITpeIeJIeHHOI (OpMBI OHO ToJBEpraeTcsi TepMooOpadoTKe. E€ BHIMOMHSIOT IByMs CIIocO0aMu: OTKH-
roM (MJIM 3aKaJIKOH. 3aBepIIAIOIINM 3TalloM 00paOOTKH M3/IETHSI SIBIISIETCS pe3ka, IUTH(OBKa, IIOJIUPOBKA U JIP.

Bnaronaps mepe1oBbIM TEXHOJIOTHSM IPOU3BOJICTBA MOYKHO M3TOTOBHTH MHOTOUYHMCIICHHBIE BU/IBI CTEKJIA BHICOKOTO
Ka4yecTBa, KOTOpBIE HAIIM CBOE NPHMEHEHHE B Pa3JIMUHBIX OOJIACTSAX JKM3HEAEATEIHHOCTH 4enoBeka. CTekio pasje-
JISIIOT Ha CJEyIOIIUe BUABL KBapleBOE, U3BECTKOBOE, CBHHIIOBOE, 3HeprocOeperaroliee, apMUPOBAHHOE, COJIHIIE3a-
LIMTHOE, THYTOE, JTUCTOBOE, OPOHUPOBAHHOE, MEJUIIMHCKOE, aKPHIJIOBOE, CHIIMKAaTHOE, KBAPLIEBOE, ONITHYECKOE.

B cTpoutenbcTBe Hanbosee 4acTo MUCTIONB3yEMBIM SBIISIETCS CHIIMKATHOE CTEKIIO, TaK KaK OHO SIBJISETCS OJHUM U3
CaMbIX MOMYJISIPHBIX UCKYCCTBEHHBIX MaTepUaIIOB JUIsl CTPOUTEbCTBA M3-3a TAKUX XapaKTEPUCTHK, KaK MPO3PavYHOCTb,
BBICOKAsI IPOYHOCTh, XNMHYECKAsi CTOMKOCTB, IUIOTHOCTh, BOJIO- M T'a30HENPOHHUIIAEMOCTh, CIOCOOHOCTh K MEXaHHYe-
CKoit 00paboTKe.

JlucroBble cTekNa MPENOCTABIAIOT CaMbld MIMPOKHH BBIOOP MPOM3BOAMMON MPOAYKIHMU: OKOHHBIC, BUTPUHHBIE,
CBETOpacCEeUBAIOIIME y30pyaThblie, IIBETHbIE, apMUPOBAHHbIE, COJHIIE3ALIMTHBIE, MHOTOCJIONHBIE (TPHUILIEKC), YBHOJIE-
Bble. OHU NPEJICTABISIOT U3 Ce0sl IUIOCKKE JINCTHI, KOTOPBIE TIPOU3BO/ISAT M3 CTEKIOMACCHl BEPTUKAIBHBIM BBITSITHBAHH-
€M U TOPU30HTAIBEHBIM TPOKATOM MEX]Ty BPAIAIOIIUMUCS BAIKaMU, a Takxke (1oar-crnocooom.

®noaT-cnocod — TO CTPYs CTEKIOMACChI, KOTOpast popMyeTcsi TOPH30HTAIBHO Ha MOBEPXHOCTH PACILIaBICHHOTO
0JIOBA, a M0CJIE OXJIAXKIEHUS CTAHOBUTCS CTEKJITHHOMU JIEHTOU € ITOJIMPOBAHHOMN HU>KHEN ITOBEPXHOCTBIO.

PaccMOTpHM OCHOBBI TEXHOJIOTHH TTPOM3BOJICTBA OETOHA U JKeJie300eTOHA.

beroHoM Ha3bBIBaIOT HUCKYCCTBCHHO CO3JaHHbBIM KaMCHHBIM CTPOUTCIIBHBIM MaTEpUaIOM, KOTOprﬁ IMOJIy4acTCsa
BCJIE/ICTBHE 3aTBEp/ICHHS cMecH. B coctaBe cMecu [uist 6eTOHA MPUCYTCTBYIOT YEThIPE KOMIIOHEHTA: IIEeMEHT (BsDKYIIee
BEIIECTBO); 3allOJHUTENb (IIECOK, 1e0eHb); BOa; 100aBKU. MIHOr/Ia 3aNOHUTENN Pa3lIelisiioT Ha JBE OTIEIbHbIC TPyII-
IIBL: TIECOK U IeOeHb. DTO MPOUCXOAUT U3-3a UCIONB30BaHUS B CTPOUTEILCTBE APYTOro BapHaHTa CMECH — LIEMEHTHOT'O
(cMmech IeMeHTa, BOJIBI U TIECKa).

JInst M3rOTOBIECHUS LIEMEHTHOI0 OeTOHAa OOBIYHO MPHMEHSETCS MOPTIAHALEMEHT M ero Pa3sHOBHIHOCTU: OBICTPO-
TBEPJCIONIMH, IUIAKOMOPTIaHALEMEHTHBIN, rUIpOQOOHBI 1 TuIacTU(HUIIMPOBAHHBIN, MYLIIOIAHOBBIA U ap. B cMecsx
HCIIOJNIB3YIOT BOLY, KOTOpas HE COACPKUT IPUMEcei U He IIPEATCTBYET HOPMAJIBHOMY 3aTBEpACHUIO OeTOHA.

JUst Ierkux BapuaHTOB OETOHA MCIOJIB3YIOT CIICAYIOIINE BUbI 3all0JHUTENel: 1e0eHb U IIeCOK U3 NeM3bl U BYJIKa-
HHUYECKOTro Tyda, HOPUCTBII U3BECTHSK, H3BECTHIAK-PAKYLICUHHK, U3BECTHSK Ty, MIJakoBas emM3a U3 MeTaJuIyprude-
CKHUX IIIJJAKOB, KEPAM3HT, arJIONOPUT, BCITYYEHHbIA TIEPIUT.

UYToOBI MPUTOTOBUTE CMECH JUIsl OETOHA, HY)KHO ITPOUTH CIIENYIOIIIE TeXHOJIOTHYECKHE 3Tallbl: IPUTOTOBIICHHE Oe-
TOHHOHM CMeCH; TPaHCIIOPTUPOBaHHWE OSTOHHOM CMeCH; yKJIaJKa M YIUIOTHEHHE OSTOHHOM CMeCH; TBEepleHHe OeTOoHa.
Ortar MpuroToBlieHUs GETOHHOM CMeCH OCYILECTBISETCS MPU MPaBUIBHOM U MOCJIEIO0BATEIEHOM BBIIOIHEHUH J03UPO-
BaHMS U IepeMeIIMBaHNs e€ KOMIIOHEHTOB. J[03upoBaHHe KOMIIOHEHTOB B MIEPBYIO O4Yepe/b JODKHO 00ECTIEYUTh TOY-
HOCTh B3BELLIMBaHUsI, KOTOpasi FapaHTUPYET COOTBETCTBHE COCTaBa 3a7jaHHOMY. [lJist 3TOro Hanbosee XOpouo MOAXOAAT
aBTO/03aTOpHI 10 Macce. OH Takke MOMOTaeT JOCTHYb MaIyI0 IIPOJODKUTEIBHOCTD oneparnuu. [Ipu mporecce nepe-
MeIMBaHUE JOOUBAETCS OAHOPOJHOCTh OSTOHHON CMECH H3-3a PABHOMEPHOTO paclpelielieHHsT KOMIIOHEHTOB 110 BCEMY
00bpeMy cMmecu. IIpoucxoaur nepeMeInmBaHue BCEX KOMIIOHEHTOB B OETOHOCMECUTEISIX TIEPUOAUYECKOTO W HETPEPHIB-
HOTO AEHCTBUS Jajiee CMECh BBITPYXaroT. T paHCIOPTHPOBKY OETOHHOI CMECH OCYIIECTBIIIOT IPH IOMOIIN OETOHOPA3-
JATYNKOB, CAMOXOHBIX TEJIEIKEK, JIEHTOUHBIMH TPAHCHOPTEpaMU M TaK Jajice, a Ha CTPOUTENIbHBIC TUIOLIAIKH, €€ J10-
CTaBIISIOT B AaBTOOETOHOCMECUTEIISIX.

XKene3zoberoH npencTaBiseT coOOi CTPOUTENBHBIN MaTepHal, B KOTOPOM COEIMHEHbI CTATbHAS apMaTypa W TBEP-
IpIi 6eToH. BeToH MPOYHO CHENsIeTCs CO CTaNbIo, O/ AEHCTBUEM CHJI W3BHE M MMEHHO OETOH 3allUINaeT CTAIBHYIO
apMaTypy OT KOppo3uH, O61aroapsi cBoei XOpOIIeH COMPOTUBIAEMOCTH CKMMAIOIMM Harpy3kaMm. OmHako, oH cimabo
MIPOTUBOCTOUT PACTATHBAIOIIEMY HanpshkeHH0. CTaib, HA000POT, UIMEET BHICOKYFO IPOYHOCTHIO ITPU PACTSKEHUH.

B TexHOIOrMM MPUTOTOBJIEHHS KEIe300€TOHA BBIACIAIOT CIEAYIOIINE OCHOBHBIE CTAIHH: MTOJIrOTOBKA (OPM, IIPH-
TOTOBIICHHE OSTOHHON CMECH, U3TOTOBIICHHE apMaTyPHBIX KapKacoB, ()opMOBaHHUE, TETIO-BIAXKHAsT 00paboTKa, OTHEI-
Ka TIOBEPXHOCTEH, CKIIaJUPOBaHUE.

@dopma rmoMoraeT BOCIIPOM3BECTH BHEIIHUE OUEPTAHHUS M3EHs. | TaBHBIMH €€ KPUTEPUSIMH SIBISIOTCS TPOYHOCTb,
XKECTKOCTh ¥ BO3MOXXHOCTh MHOTOKPATHOTO HCIOJIb30BaHMSA. DOpPMBI MOTYT OBITH pa30OpHBIMU WM HEPa3OOpPHBIMHU.
[Ipu cTagmy M3TOTOBIEHUS apMATypPHBIX KapKacoB BEIOMPAIOTCSI CTEPKHU U IIPOBOJIOKA, Jajiee MPOMCXOANT OUHIICHHE
OT OKaJMHBI U P)KaBYMHBI, TIOTOM PEXYTCS Ha 3aJaHHYIO IUTMHY, BBIIPSAMIISIOTCS MM M3THOAIOTCS M CKPEIUISIOTCS,
(dbopMupys apMaTypHBIH Kapkac WM ceTKy. POpMOBaHHE )keJIe300€TOHHOTO M3JIENHSI TPOUCXOAUT CIEAYIONMM 00pa-
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30M: YKJIaJbIBaeTcsi OeTOHHAs cMech B (DOpMy, 3aT€M CMeCh YIUIOTHSETCS M BBIPABHHBAETCS MIOBEPXHOCTH HM3JIEIHSL.
Drar Tero-BlaXHOH 00pabOTKH ITO3BOJISET 3HAUUTEIFHO YCKOPHUTD IIPOLiece TBEpeHHs OeTOHHON cMmecH. Paznnyaror
00paboTKy Ipu HOpMaJbHOM naBiieHnu U Temriepatype 80—100 °C 1 MOBBIIIEHHOM JaBJIEHUU U Temreparype 170—
200 °C. Ilpu cTamguu OTIACIKU, TOBEPXHOCTSM JKEJIC300€ TOHHOTO H3/ICNUS MPUIAIOT HYXKHBIC CBOKCTBA, Omaromaps 00-
JINIIOBKE, MINMATIEBAaHUIO WM TMOKpacke. OOBIYHO CKIIA/IBI JKEJIe300€TOHHBIX M3JENHMH M KOHCTPYKIHMHA 000pyIyroTCs
OTKpPBITBIM criocoOoM. Tlepemenienne Tpy3a O TEPPUTOPHH OCYIIECTBISICTCS. KpaHoM. M3enust XpaHaTCs B mTadensx,
MEXAy PSAAaMH KOTOPBIX YKJIaJbIBAIOT I€PEBSIHHBIC IPOKIAIKHU.

3akurouenne 3HaueHHe IPOMBIIIEHHOCTU CTPOUTENIBHBIX MaTepUanoB orpoMHO. OT YpOBHS U KauecTBa UX MIPOU3-
BOJICTBA 3aBHCAT U KQUECTBO CTPOMTEIBHBIX TEMITBI PaldoT.
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YK 620.3
HAHOTEXHOJIOI'MX B COBPEMEHHOM MUPE

B.A. Hlykan, cmyoenmxa 2p. 10505117, @MMII BHTY,
HAYUYHbLI PYKOBOOUMENDb - O-p mexH. Hayk, npogeccop H.M. Huzpunosa

Pestome - 6 cmamove npueodﬂmczl HeKomopbvle oanmvie no HAHOMEXHO02UAM, pa3eumue Konmopvlix onpedefmem 603-
MOJCHOCTD CO30AHUS NPUHYUNUATIBHO HOBbLX, 6bICOKOKOHKYPEHMHbIX uzoenu.

Summary - the article provides some data on nanotechnology, the development of which determines the possibility
of creating fundamentally new, highly competitive products.

OcHoBHas yacTh. B HacTosIee BpeMs B COLMATIBHBIX M 9KOHOMUYECKUX NpHopuTeTax PecnyOmku benapycs oco-
0as posib MPUHAAIEKUT PA3BUTHIO HAYKOEMKHUX OTpaciiell IPOU3BOJCTBA C BHICOKMM YpOBHeM cTomMocTu. Ha cospe-
MEHHOM 3Tare pa3BUTUs MUPOBOIM SKOHOMUKH TaKHM HallpaBJIeHHEM, O€3yCIIOBHO, SIBJISIOTCSI HAHOTEXHOJIOTHU.

HaHOTeXHOJIOTHS — 3TO COBOKYIHOCTb METOJIOB M CPEJACTB, 0OSCIEUNBAIONIMX CO3AAHHE CTPYKTYP C THIIUYHBIMH
pa3MepaMu OT eIMHUIL] 0 COTEH HAaHOMETPOB, a TAKXKE MAaTepUalIoB U (PYHKIHMOHANBHBIX CHCTEM HA UX ocHOBe. TepMuH
«HaHoOTexHoJIorusi» B 1974 rony npennoxun snonery Hopé Tanurytu mast omucaHus mporiecca MOCTPOCHUS HOBBIX
00BEKTOB M MAaTepHAJIOB IIPU MOMOIIM MaHHUMYJALMHA C OTAENbHBIMM aToMaMmu. HasBaHue NPOMCXOIMT OT CJOBa
«HAHOMETP» — OJIHA MUILIMapAHas 4acTh MeTpa (10°m).

Pa3BUTHIO HAHOTEXHOJIOTHI CIOCOOCTBYET MOCTOSIHHOE CTPeMJIEHHE YMEHBUIUTH COCTABIISIOIINE SJIEMEHTHI MOy~
IIPOBOJHUKOBBIX IPHOOPOB M MHTETPAIBHBIX cXeM. OCHOBHBIM HAIPABICHUEM SBIISIOTCS HOBBIC YHUKAJIBHBIE CBOMCTBA
MaTepHaloB U CTPYKTYp, CO3/IaBaEMBbIX [0 HAHOTEXHOJOTWAM. [Ipy 3TOM HaHOTEXHOJIOTMYECKHE MPUEMBI TOCTOSHHO
COBEPILIEHCTBYIOTCS, OSABIISIFOTCSI HOBBIE METOJIBI.

OcHoBaTenpHBIE UCCIIEOBAHUS SBJICHUHN, TPOUCXOIIMNX B CTPYKTypax ¢ pasmepamu meHee 100 HM, manu Hayaio
Pa3BHUTHIO HOBOI1 001aCTH 3HAHMH, KOTOpas, B OnnkaiinieM OymymieM BHECET PEBONIOLMOHHbBIE H3MEHEHHS B TEXHOJIO-
run XXI Beka. Takum CTpyKTypaM COOTBETCTBYIOT TaKHE COCTOSIHUS BEIIECTBA, KOTZlA B X MOBEACHHUH IIPOSIBISIOTCS
HOBBIE SBJICHHMSI, B YUCJIE KOTOPBIX: KBAaHTOBBIE I((EKThI, CTATUCTHYECKHE BPEMEHHBIC BapHallii CBOWCTB M UX Mac-
mTabupoBaHUE B 3aBUCHMOCTH OT pa3MepOB CTPYKTYp, peobiafaroliee BIUSHIE TOBEPXHOCTH, OTCYTCTBUE AE(EKTOB
B 00bEME HAaHOKPHCTAJUIOB, 3HAUWTENbHAS SHEPTOHACHIINICHHOCTh, ONPEACIAIONIas BHICOKYI0 aKTUBHOCTh B XUMHYE-
CKHX pPEeaKIsX, Iporeccax copOLuy, CrieKaHus, TOPSHUS U T.M. DTH SIBICHUS HAJCIAIOT HAHOYACTHIH (puc 1) yHU-
KaJIbHBIMHU CBOMCTBaMHU.
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